Measurement of tracheobronchial dose from simultaneous exposure to environmental radon and thoron progeny.
According to the theory and idea of Hopke et al., a bronchial dosimeter consisting of multiple metal screens has been developed to measure the deposition fractions of radon and thoron progeny in the nasal (N) and tracheobronchial (T-B) regions of the human respiratory tract and to give the dose conversion factors in the T-B region in units of mGy WLM(-1) and mSv y(-1) per Bq m(-3). Different air treatments have been performed in a closed laboratory, which include the use of air conditioning and the application of positive and negative ions for the investigation of the change of the dose conversion factors. At the same time, the radon and thoron gas concentrations have also been measured in the laboratory by active sampling using newly designed activated charcoal canisters connected in series with the bronchial dosimeter for the calculation of the resulted annual effective dose under different air treatments. It is observed that the calculated dose conversion factors derived from the bronchial dosimeter have large discrepancies with those computed using existing lung models. It has also been found that the application of negative ions cannot reduce the annual effective dose in the T-B region; the application of positive ions can lead to a reduction, but not as much as the use of air conditioning. The mitigation of radon effects by air conditioning demonstrated using the bronchial dosimeter is more prominent than that shown by using lung models.